Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/JP05/005350 
International filing date: 24 March 2005 (24.03.2005) 



Document type: Certified copy of priority document 

Document details: Country/Office: JP 

Number: 2004-096995 

Filing date: 29 March 2004 (29.03.2004) 



Date of receipt at the International Bureau: 12 May 2005 (12.05.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 

compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



b # m # it jt 

JAPAN PATENT OFFICE 



m m, m # <r> 



£ 



12 



^-Sf Jit 1^ - -c * & 



£ ti X u> £ 



m i± f is <d tB fi # $i \z m m $ n -c 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



m ti ¥ h s 

Date of Application 



2 0 0 4 ¥ 3^290 



ffi I I f 

Application Number: 



WISH 2004-096995 



^ U Ifefeii £ £ *m ^ ft 8f 

£ & ft H =r - K t ft if 

The country code and number 
of your priority application, 
to be used for filing abroad 
under the Paris Convention, is 



JP2004-096995 



Pi 



A 



Applicant(s): 



w bt Jt k b 

Commissioner, 
Japan Patent Office 



2 0 0 5 ¥ 4H20H 






[mm, b] 

[£>T3fc] 

[ ft p/f x itr^m] 

[ft£] 
[ft£] 

[ tft fp ft m a ] 

[ ft £ x a % & ] 
inmx] 

[II gyg^i 

[#n±] 

[ft^Xti^l 

[misa^-i 

[^fp^i 

[t/fp^i 
[t/fp^i 



A 14 1 P 1 2 

¥l&16¥ 3^ 29 H 

C12N 15/00 
C12N 15/12 

M^mmmnim.mm 2 - 4 - i . 3-32 
M^mmmmm.^^. 1-8-1 4 

503360 115 

a & ft m m a ^ & re if ig is m m 

100 115026 

am m 

06-6456-0588 

20 1788 
2 1, 0 0 0 P3 

ftffm$<<vmm 1 
m w m 1 
mm 1 

1 



*f ff fit # <?> $E H 
[It^Jl 1 ] 

a MK I I a ) 5a fc=? ~k T^'ttM \z T7£'I4M C a MK I I a ~k ^St -5 7 tc&3£ $ 

lit: i: %Jff & i: tS T C aMKIIa ; v 9 -f h iflifo. 

it feT 57 - r -y ^ < > ^vi «k ») ft tH 3 ti C t * i: i" £ H 1 1B« <?> Tv£'tt^ 
C a M K I I a J v 9 A > 1¥ t h ffl^o 
[It^Jl 3 ] 

C aMKIIa H > ^ > lc felt 5 1 Xflft^T 5 ) ■fc8*%SCfE LfcC %2ft & 

5)<J1 1 Xli 2 Ifi IS <?> T M 14 M C aMKIIa ; 7 M>1N h Ift^/o 
[It^Jl 4 ] 

ATP i: <?> Jfg # k: S £ 1 X l± « SC T 5 ; BCX t £ i: * 4f $C i: ~t -5 If ^ Jl 

3 mm^^f^'&m CaMKIIa ;7M>#tb Iftt/o 

immm 5 ] 

ATP i: <7) Ufa & VZ % ') x > 8«%Bt^ LfcZ i: ^£ff & ht5 if^JH 4 ie«<^T7$tt 
1C aMKIIa ; -v ? > # t hlft. 
[M^JI 6 ] 

M K I I a ; 'V M > # t F ifi^o 

[if ? ] 

^X*&& Z t ^Jff m. £ i-£ff 6 ie®<^Tv$'l4M CaMKIIa J v M>#t F 
[It^Jl 8 ] 

ffl|B]^fe#<^ — ^Xii>K^<^Ca H /^7^ : e^^ M > 7° n > ^ - I I « (C 

aMKIIa) fi^T^ T^ttMlc H« L . ^ ft&M C aMKIIa ^^&51lJ--5 J: 7 icSt^ 5 
fitzZ tSftrnt-tZ ^Ffe&M C aMKIIa J v ? -i^mU. 



[ 



£] mm 



i r 



[fEHfl<7> ^^'l4MCa 2 +/^7 ;u ^ x* - 'J > fS^'14: 7' a -f- > ^ -tf I I a ) v ? A > 

tft Jfo =k V Is] ; -v ? > IB A3 

[ 0 0 0 1 ] 

-^^mit. ^ M'tt^Ca 2+ /^7 ^ ^ i? - 'J > tfc^tt n ^ >f > * -J- - -tf I | a ( C a MK I I 
a) ) v v -i yWi^is ; -v ? -f > fffl Ha tc us i" <S> t T -5 o 

[ 0 0 0 2 ] 

Ca 2 +/^7 ^ t i? =>- ') y tkW ^ ~?° xi ^f- -i y •) — -tf I I ( C a MK 1 I ) l± . *Unm&\zW. 

t -i y* + -*t (Ifil >SKfcg£i?l) tLT, ?# J£ tft 40 flu ^ v + 7' ^FTMttica? < 

ibotus. $ ^tc. • ie fc-rs^ixn»*8i^^. -r a, a, <^> <^> wi 

#h «S JS JfiL <7> Hfi » W JJ #J K: * S * ill S *tS t <b tiT (TlB^^Nf f« 
1 #M) o 
[ 0 0 0 3 1 

^IttS^lCfctt^C aMKII li . a^^^-H ( C a M K I I a ) 
h ( C a MK I I p ) *>>«b«j£3 £ „ 3<^M^^^^ 

<. ^ ftfftfc^n -T- -f > ^ — -tf 'ht . Ca 2 V^7 ^ * - ') >%anm. 
±<T)^ is m&'t^T at> MW o X u £ . a -4- -7 a- — -y h It ituIStC # < . 
>hWi\z^ < %tLT^ ±.gCC a MK I l^ttl^li. ±t LT 

[ 0 0 0 4 ] 

[#l#§«iSU ] r^fiH 1« J Vol. 47 No. 1 ( 2 0 0 2 ) 51-57H 

mmm-mm 2 ] 

[fN#f«lK3 ] 

[fMflt 4 ] TJ. Cereb. Blood Flow Metab. J Vol. 16 (1996) 1-6 K 

m ^ m ^ ] 

[ 0 0 0 5 ] 



t p *t ~f a. — >y 

■y h ti ffi Is] 14 ;b* fS 
+)- a. ^ -y h [a] 

(9 +)- 7" ^ - v y a 

a ^ 7*^^ -y h ft* 



r^fiM telfc @$^J Vol.47 No. 1 ( 2 0 0 2 ) 5 1 - 
rScienceJ Vol. 257 ( 1 9 9 2 ) 2 0 1 - 2 0 6 H. 2 0 6 - 2 1 1 
r P r o c. Natl. Acad. Sci. USAj Vol. 9 2 ( 1 9 9 5) 
|~J. Cereb. Blood Flow Metab. J Vol. 1 6 ( 1 9 9 6 ) 



6 8 5 2 - 6 8 5 5 K 



[ 
[ 



3 ti Is H \z. C aMKIIalSSfr 

sti. mm • ^wizmm-t znmm-m 

n ^ x is js ifl. <^ life ii '14 ^ pff n t ffi 

, L ^ L ft «b . ¥L ) ~y ^ 7 7 F v 
> + - -tf t L X^mm. (2) Ca 2 + *S 
C aMKIl^f/^-'V h m ± it>**S ^ L 
ift<*»^x <y>"t^T ib*^^tlTfc v . 
)-(3) <7)-y*». ir <7)fJ^^^^ti/i ; 

[ 0 0 0 6 ] 

f :T\ C aMKII^) Jhlfi (1)~(3 

[ 0 0 0 7 ] 

^lcg»L. C aMKIla^y'OT^ 
C a M K I I a J v 9 A > ®J ^7 *? =k V [b] 



* ft < LTLtofctiJ -y f t 

*y^xit. (i) ffewiai^'iy 
; >y ? ~r *y h ^ *y ^xM>#> *h ii ft 

x (1) <y)7/'n^-f>^r-i---tfhL 



-7 h v7 X ft* fF sai 

x 2 hlZ , ^}Yf\^ 

2 . 3 . 4 # «a ) 

mit-?Z 7'nf ^ 

^t^ii, (3) 

a * (7) S ^ fc* , ( 1 

-77. ig^W^ 



ifl ( s ii r fti © ; <y ^ t 



(1) <7)®m<7>&ft 



> ^ — xu^mnnufc&^mm^mmiZ'Z^ t ft 



ft^tl/c^^T'^v. CaMKM 
>^-^--tfvllttco^. fc* If s fl5 tc @ 
y >y ^ -i y ffl m * « -t S c t * 



[ 0 0 0 8 ] 

*^EHH%t±, ±ie<7>SSlclE*, C aMKI]^iiiT-^±f ^r^^^-'y fT-f>5a^ 
^Sttlt li L >» >v 7 > 3! jHe ^ Sc v x* x isfeTX^fc J: VlE£X#fo^>£ 

BP*.. ^l&BHtJ. jg^±fe«l:Vg*g- E^fiff^£_h*m^^BH t LT> TIB A) ~H) 

[ 0 0 0 9 ] 

A) ffl |aj Sfc fe # <?> — 7jXl4>9(/7<7Ka 2 V# t S> ~ '14 7° a -T- > ^ + — 4f I I 

a (C a MK I I a ) JsfeT* TM'tt^Uc gfH L . ^gttl C aMKIla * -5 «k 7 lc 

3 flfz Z t *iff t t5 ^Sttl C a MK I 1 a ; v 9 A >1¥ t h fft^o :CT, |~T 
gttIC aMKM« J MS. C aMKIla a h L~Z £ ft. ^/ ^ t y ^ 'J > IS □ iti 
4 tr a ft Jf $ fix us fc*. ^^7'a^-f>^-^--fcf (IS 'J >mitMM) fc*2f$KIB lc 
PIS («^Xt4^ L < ^Tu§^^)^U7o ffl|B]^fe#<^-7i^TM'l4M C a M 

K I I a IZ g$ ^tlfc^T nitx^o TUuL, 3R^**g« 2 flfz *t|JiT'*o T t 
Jc u „ 

[00 1 0 ] 

B ) mfz=t 9 -YvY i y 7ft\z J: *) if flfz Z f£ft®L t ~? % _hlBA) IBi^T 
SttlC a MK I I a ) v ? A > IN t H M» «k 7 tc . Z ^mftY 9 -Y v =r a > 

7*v£TM4. ^SttlC aMKIla lc H £ i" -5 36 Ic . r ; A + *>C aMKIIalfef <7)3 

- h ^i^<7)-g^ffiiB]ffi^^x. tc j: o ft!i<^*K?ijicBfg-t.5±ii*#A,T-u.£, 0 

[0011] 

C) C aMKIIa^ftfelH > > icfclt £ 1 XlilS^T; ; 1*81** SCl£ L C 

t t5 1EA) Xl4B) IQ«^Ty£'I±M C aMKIla >» -v 7 ># t h ||„ rft* 
IFM>J Mi, C aMKIla <?>N *^fij<7> -?" a -r- > * Y - -If * t o 4fifi$T «> 9 

o 

[00 1 2 ] 

D) ATP h <7>*§i^c<&^& 1 XlijS&^OT- 5 ^H^S^S^Lfcc t*#$(i:-t£ 
_hiec ) ie«<?>Tvll'l4MC aMKIla M>#t hilt. ATP i: <t> IS □ lc <& If & 

; JflS^Sfts:U\ A* « f£ t£ * M 3: <? ^ ifttc T 14 3Hc i- 3 3 t 

of ®£ T* <h <E> o 

[00 1 3 ] 

E) ATP t <r> 1ft & K: <&m % ') i> >SS^Sf Lf;C t *!ff& f-5 ±12 D ) IB«£<7> 
T^'M C aMKIla ; 7 M>#t h ifttK 7 -v h is «k x C aMKIla <^if£-. 

o tl^^SttSC aMKIla i 'V ^ ^ > v7 x^^iicfeut tt , c <^ 4 
2Si« 'J ^ > * T ^ ^ - > lc B^i" * 3 t IZ «k o T . C aMKIla * T^ttM lc L 
fzo z co t 5 ; m M. & 14 . C a M K I I a M T <^> ^ ^ v > -2 tc is t+ s 1 ^ S lc ^ ^ s £ 

[00 14] 

F) lit S tfti^T'* § c i: ffic t -5 ±gfiA ) — E) <7> -f ti ^ lc IB® <r> Tv$'l4 ^ 
C aMKIla ) v ? 4 > # t hit. 

[00 1 5 ] 

G) V? 3 i: *^jg( fc ±IBF ) 1B®<^T^'I4^ C aMKIla ^ M> 

ft t hit. 

[00 1 6 ] 

H ) ffi IB] 5fc # <?> — ^Xi4)5(^<^Ca 2 V^ ^ t ^ ^ > fi?ci¥'l4 "7° n -i > - -tf I ] 
a ( C a MK I I a ) iafeT* T^'ffi^Uc g« L . Tv^'tt^ C aMKIla S «k 7 lc 



C a MK I I a J v 7 -i > *H A3 »c ooT^, gcM7>:fi€T 9 — i > rat «k o T ftW 

5T^T*>S. *HB^itI#^bIilTt iu„ ^gftlC a MK I I a ; 7 7 

[?&BH<7>#j|||] 
[00 1 7 ] 

*^BH<?>^v$'|4M C a M K I 1 a J v 7 1 > & & V\E\ ) v 7 4 C a MK I I 

a <7>m& £ LT<?)^aiif?ttlTv^ fzdblz. huIE (1)^(3) ^ It f§ B6tf> 7 *» » (2) <D ii 
>i =E y - -J >*S£-&6. (3) <7>^ 7*^-^ 7 h BI±^^i*0^I^IfiI i: ^M^ilib 1 
fiijf 2 *ITV^£ — T? - ?. (1) 7>7°n -T- -i > ^^--Hv$'|4<?>^**Jff SKJlCl^S^ tlTv^o 
[00 1 8 ] 

t£ox. (i) « n& » ^ * k: & <b nrz^m'\t^m^mmmmm^ cxitmm) tL-z 
. *mnn. ^^•mm.^mm. ta^a,^. ^ <?> ©f * ^ t? ma ©f ^ » k; e 

< fijffl ^m~Z°3b% . fix. 14. *%BH<^^v$'[4^ CaMKIIa >"^^f>Slftli, • 15 

tl^Bf , T A. A, ?E fF. SSBW^t TJlWlW t L TlffflT«£> 9 . f^)^f i^zXi,^ 

3 «b tc It 3* 5 =k 7 tc . * % BH a x C aMK]l^)Slia^)X ?')--> r^tlc^f 

[i&BH^^mi-^ rzdb^m&^mm] 

[00 1 9 ] 

*f&Bfl#i4. gta^HJMHc^i- J: 7 ic . 3a fe^ 9 - r 7 t -r > 7'y££J1^T C a MK 

- r 7 t- i > rffi^fflv^^f'ltlC a MK I I a J 7 9 -i >U^<7)f^.i^ffilcov^TWi 
idftBfl-rs ( I¥ ID 14 ^ M II JMHc T L & <b t& Bfl -t £ ) 0 

[ 0 0 2 0 ] 

( l ) y — r^f ^r'???- <7>fF®j 

Mm t & -5 M<?) C a MK I I a 3H5 <?> - SB £ Bt ~t -5 . ffl *. It . J v 9 -i > ~? X % ft 
SSI -* * it □ li . 7-)x^yUDNA7 ^7 - h C aMKIIalftf - — 

> r-ttwi * 7 _ - > r<7>^# . ?7 liJRp ic FRS 5 ti-f . x ^ >; - — > r tc m 

§7-n - 7*icov^Tt) ftil <ry M WS E±3 * <r> c DN Af ^bilLT^ Itjt^^ltefJlcfc 

7 v V C aMKIIa^c DN A^biILfc7 , P-7*tfflv^^ r 7 X^r ; uV> 
NA7^7')-txV)-zy7Lfcl)*, ^ H . 77XC aMKIIa^cDNAi)^^ 
a - 7*^ii L T % J: v^ 0 
[ 0 0 2 1 ] 

±15 7.7 _ - > • r tc J: ») t# «b tl r ) U D N A 7 a - > ^ m T . ffl fa] ffl a ^ x. <r> tz 
<5'£^li 3 5r<. ^ ^ It M tc B 81 S *> tc <^ ^ 4fi <^> A 7 n-^> r-^tili J: 

T^flMy (v^x) icfev^Tiis x 7 V > 2 ^ #t? ^ial^ ^ 7* 7 n - -> 7* L . * ^ 7 
ATP^ntc^S^4 2il^')y7 (Lys-42) tc WFC-r S *»ffi?U (AAG) lc 1 Jg*^ 
S^i|AL (AGG) . (Arg-42) tT^Sttllcl«Lf;„ 

[ 0 0 2 2 ] 

57 - r v T A is 7 9 - 14, &jD<?)^lCj:»)^|llt«3i:<>*-p§, 7^lS, _ht57r/£ 

T^v^'li^tc LfcyUDNA?n->, rt?ix<7) 7' 7 x 5 K * # ^ t -f U 7 x 3 
>ffl7)^-^7- (PGKneo^7-b7h#) . fci^^Tyf ^ 7*t^y 37ffl^)7-* 

- ( D T — Ail 1ST . HSV-tkitfeT#) 4t^)§7 9 / > > h %I«|lclSlt5 C 

J: 7 9 - r 7 t- 1 > 7* 7 5^ - * ^ff ~f % t =k . * fz x 9 - r 7 -T- -f > 7^7) ^ ^ i4 ffl [b] 
M <7) ^ ^ Icft|pt5 WT\ ffl |b] ^BiaS 14 T § § ^ It j% 7 **$f * L . $ h\Z, 9 - Y 
•y ^ i > r -< 7 7 — [4 I! J: ►) fti^<^l3 7 **$f J Lv^T\ ift&tt fbT) a6 ffl [U ^ ^ ^ 



[ 0 0 2 3 ] 

C 2 ) ^f^'^m C a MK I I a ) v 9 -i >lft^<?>fF$!l 

±ie^>£tC J: *) ftm L fz 9 — Y V t 4 y 7 -< 9 9 — ^ E S IB )J3# <F> ft g> f±3 * 7> ^ 

figttlBIIS ti^M3#i,-y H>Sfti*il|AL, ^ <t>^. B ft t -* * ffi Is] II £ 

3b*^e z ^ tzmm^mm-t ^ . assy a . * ^ ^ -r-^-x^r -f ymute \z *> mm m ^ x 
Sft$j:<^^>i-->r-?f§5. aau ^ . i ft -* * ffi in ii * m *. a*te 3 o ^ ie ua % . ■* 

y y ~9 v v V ■*? P C R v£ & tr «k o T fiHEi" -5 . '&>&<7)%Mf\ £ <b ic C r e U u > tr 

+ -^*ic ioT^yr -f 7*tL ? ^ a > ffl <?> * * v A is > fit ttii ( P G K n e o ) ffi 
it * m * t tz . 
[ 0 0 2 4 ] 

m i& » tc pff ffl t> ffi iu ii ^ & ^angv $ n iitt mm~k . m * ^ mm w * ^ it =? m & 
^nnxz titzsmmmm^rzitmrnm (^7 * h >- * h ) ic^A-ts. 8 «h us an ss * a 

K ^ lj& t> |H (jg t> ap Ali s v ^ ? n ^> y i ? y a > ftf ic i •) ft 7 c ^T* § 5 ib*. c 

*i k: 3 *i <s T li & . 

[ 0 0 2 5 ] 

jbie 8 fflfla me * a jE«iia% *mm iz vt \^ umiz nn. ts. dxm^ «b £ * n tz ±m^m 

* 9 => M%9 Otf % L < t . mtkMC a MK 1 1 a alfeT^ * t-ejf oSf^M^f ( $F 

* L < lilt) %3*K<? US C i: IZ =k 9 . Slttft (F 1) HT> ffl|s]!^fe#i:^-^ 
<^C a MK I I a itfeT ls]|i IC J: *J IC B$ $ *l t=- a ff^# * # * 3 

^T*S So $ "blc. Ctl^ ^ J rnJt^-#|qI±*^ffi3 t^C^lci 1 ), 12 (F 2 

) HT, ffl Is] # _h )K 7? C a MK I I a mir,^ fr^ffe&Mfc $ ftfc * 
tiKtH'^. ^fnfl^f, * □ #<7)|b]/^ ti. #<?>-gP ( #0 x t J M B ) ^ -tTJ 
if L s DNAtiffiLT^f^^n^ h p c R v£ & tc «k o T at fefl % M ^ ti li «k 
. Ufc. I2tn (F 2 ) HTv IsJ^^ff £MM (ff^ 

[ 0 0 2 6 ] 

^SttlC a M K I I a J v 9 A > W\m<r>ft%L htz2> M%M$ . ft lz mfe $ ti-S ^ <VX*1$ 4 

V^** x ^7 x . 7* ^ x t 7 y , -\» ^ s t7 A 9. x ^ 3 x t ^ t «V h . AAA?-, V t7 

7 -v h =5r ^ <t> ai #L I^Jt/ * s ^IJ ^ § ti S . c fi h <n 7 *» . HSftift4& ^ L T ffl s li , ^ 

-t -f . ^ =3 x t*tn> ^ a x 7 — . 7x x 7ni)*ifiL<, i^Ttaft 

[ 0 0 2 7 ] 

*D <7) ft ^ <T) ^ ^ **HX |6T- S 3 t 7 t T t 4 * . * f£ HH iiil^ IC tz \Z ffi ^ $ *l 

[ 0 0 2 8 ] 

#0 ^ It . ^f'&'&m C a M K I I a J v 9 A > • v ^ 7. ^ ftftU"t S if ftil^^ftg K > > ( 

^ 'l t - 'J > Id n F > -f > . K > -f > ) <^^ig^ fi5 % tt & h . * + — '14 <?) A % 

[ 0 0 2 9 ] 

ft 7 7) 4r 'J >/XL * — >■ ( Se r/Th r ) 7'n f ^ 7 ^ + -4f^)^f --(f K > ^7lcouT 

^7>^^v$-|4ic^^^gMl tt. (1) ATP^p^tv (2) mmm^L. (3) ^ 

7' H Id n-gPfi . 7) 3 O 7> fi^g^fl C U'b*^ Tl^. Ztl^3o7>f|| 

ts:t fe*oT^T*> ^ x * ti ^ ti >rt J/5 -t S 5 ) #t?x 7 v > * y 7 - r -y h fc L 



X&Mlz^m&lWz. . t 5 ) Um-f Z f^ft^tf 7 - t iz =fc *) x *%BH<^^v$'t4^ ; -v 

? -f > V *7 7, ft M )(?* of |6 *> S . 

[ 0 0 3 0 ] 

_hiB(l) AT P IS^gMitcitmi-^ 'J (Lys) £ffc^Mi->5. 

i>5uii77-> (Ala) . t X ? ^> (His) . > ^ * - > (Met) . T ^ ^ - > (Arg) 

a -f- A y * -if &m UTSl 2 *IT §Tt >l ), SfM^ 7° n -r- -f > ^ — -tf + - -*f7$'l4 

<^^li6^^fi^'l4^Qllf»i--5_hT4;Jf m$ tlTv^-S^v£T*>-5 0 HPIL C a M K I I a lz o 
i^Tt. i^K^HS"^ c D N A^^tM^mfr h . Lys-42^Met^Arg. A 1 a \z R § |i £ t 
: Ffe&mb%2>Zki)*VltU$tlX\>Z>rzdb(1\t\it<>*, Vol.1 2 ( 1 9 9 4 ) 9 4 3- 9 5 6 H#M) . 
'&m<7>7f%i'&W. ) v 7 A > *y 7,<r>ifm\Z 3bfz o X . i^^^atLX, Lys-42^gf^ 

[ 0 0 3 1 ] 

. *%BH^T^'I42S C aMKII« 2 -v M > fffl A3 tc o X t . iiifi L /caafe^ 7 - 

r v -f- i > r a IC J: o T ft M of itlT* £ o 
[ 0 0 3 2 ] 

( 3 ) *^HH<^^>$'ffiM C a MK I I a ) v 9 -i > l^fe £ UU ) v 9 <\ > fflfla^Hlffl^ 

*IEBH<^^^'I4M C a MK I I a >» -y ? -f >MW}is =fc ^Ib] J -y ? -f >$EJi&tt. C a MK I I 
a <?)7'x3^ A > *-i--*i%i'&h*&m®lzm.m2 ilT is •) . ^/t&. C aMKIIa^iifff 
^ft£lc l£ < flj ffl X # £ ^ X $> S ifi \z C a M K I I a <r> mmM ffi 1 ^<7>fUmcjt£<bi\ 
W T tc M i-f £ J: 7 tz II * M m ± ^ fU ffl 'l± ( * ffl ) ~%t^~f & ^ <?)X dh ° 
[ 0 0 3 3 ] 

(A) mmm3zrt.zf\zmmffi9i%^& m m^.^^^ ^ m m 

m&Lrz =k 7 ^IBH^^ )$ttIC aMKIla ; -y ^ -i >mW}lt. C aMKIIa^I 
fl t L X <T) $L M I J m ft ZilXx^hfr. Z <r> -f n =f- A > - -tf>$ <^ A 3b*3HR 95 lc ^ L 

xv^ vwimm j -v ? -r<^ vmm \ x&z. c a mk i i « n . • teti ti^ ^^ixis 
^mn^^f^^m c aMKiia 2 7 m >w^tt. • leit^^w. T^^^^ft. is 
. (i) mm • ^m\zmfr z^m^m - m^^m^mmM . (2) m&»4W^^tc^t/j^ J f *> 

£ uUi rt'SlMfiJ^lc =b ^. © ttv ^ *i A, 14 ^ if ^ -5 2^,1^. (3) M JJTL lc xt f 5 flfe ii ^ HI ^ 
S2^S*. ^lc*fflT-*>^»o $^lc. grUmm^to^ ^'IMW t L T . HSti^<7)^T > ^7 - 
7-: u<r> $ ^ =5r § f$Bfl^-§fifi W It S^f^ f 1^ ic Si o c t frWWXB -5 

o 

[ 0 0 3 4 ] 

(B) C aMKIla <?)Slia^) ^ 9 ') - - > r -\ <?> J£ ffl 

* 2fE BH <7> 7f ^ M C aMKIla ; -v f y m^D ( #U x ti ^ ^ x ) ^ffl v^T . 

MK I I^M'l4fb$ >^fb7°n t uMffi-Zft v^. ff^M^^X. 

tb$S"t -5 3 i: Vic J; *) , C aMKIIa^Sltil^, ® \z mfc^t % Z t 

X<h%> 0 

[ 0 0 3 5 ] 

±f ^I^ia^-oT-^SC aMKIIaIS@#t^*^tti72j 2 -y ^T^h^ 

M^lcaii^^vn -7a. C a MK I I a ^ifl i: L Tc0^m**ff fzil. ^ <D * + - -If vH<|£ 
<J0 ^ < 5Qr o 7cT>$'l±^ J -y ^ -f>v^x%fflv^S i: . fjg |*| \z is It S ± S fc> o S 

[ 0 0 3 6 ] 

(C) C aMK\\a<V*J--^^'\±b s yi-y'^m&^§1}m\zRl£^&W^m%T 



il^S^lv^x, * t v ^ 7. fug T' it m. it m -t S Z biz £ *) , C aMKMai:Uy + 

^ o 

[ 0 0 3 7 ] 

+ xligau . faH^tftlcff o T 5M + 5 v 7 Srlftfilt^fL^i- 3 t ;b**u <bftT 

i^So CaMKIIatJ. ^ -J- 7' * jffj ic is T a . y f 7 1 x^flaiS^ia^O h o h LT, 

^ 7' is > | & if <7>Ma<7> ^ * 7' 7. /Jx flg -\ <50 *d -a" IC M ^ L . S/i. >* + ~7° 7 N ^ (C T t J 

ffl-tS. 2^tC. Zilby + ^Xiaf 0§ M >S£fLi"S Z hlC J: *) x faMfKMH<7>$: 
C a MK I I a <7>vg'l4<7> *fc*>83: L fc^SteS! >» -v 7 >f > v ^ x^fflo § t . gfi [B]±<7>ffl 

[ 0 0 3 8 ] 

(D) C a MK I I a <*> SteUffllc *5 @ £ ^ >®Htg&{£<0 M >IHfcHfflJa 
ff£ ^ -7 <y 7 N x * ^ v ^ c?> m ts =E iS * - h % ffi T . irtlctelt^C aMKI[^)@e 

[ 0 0 3 9 ] 

CaMKIHi. *ffiWM^cfct+S/fffl)j&rtCa 2 + >- rti^)±f 5Sv^ i: LT . WU&?g 
KUctfcf? L fclI»*a6B<7>fl*tfijk:*S£fj§ StS i: <bftTv*S . C a M K I I It , mm\H 
Ca 2 +<7)_hlMc J: o Tv£'ttffc£ ft£ ^7 ^ * ^ - y ( C a 2+ *o □ M ii >i =e 'J - <) > . C a 2 +/ ^7 
iti'i > ) Hants d i: ic J: *) vHttfb^ tiT . ❖ ^Illfilt 'i >HfbT?§ -5 
=k 7 tc5r S „ 3 <r> it<D f% iz It . M W H > > ^ \ z £> % 2 8 6 S g (^nfeiW 
^ x<7)iS-^) <^7-5 ; X u ir — y (Thr- 2 8 6 ) ^)gE'J >^fb/b^3 So 3 <7> Th r-2 8 6 
^gE'i >^fbti. Wflai*lCa 2+ ^-il)t^{&r L Tz'<k\z ^7tX77?-4f (flfc 'J >^fb^ 
^ ) tc J: o T JJ& > 5 ft # v^Fi . C aMKII^Stt ittkM . t^b^iai'^i 

ffctstefc « o ttiicijfts -m'\±^mmn ca 2 +^±#^j#^'i4<^ >• r-^ ^ 

tc^m^ H±S x >f -y ^fHli UT, K'H • ^'^<^S* ^ =5r S >• t- 7' 7. Dfmtt ic g & 
[ 0 0 4 0 ] 

CaMKIItt, 1 0 — 1 2 ffi <r> M m * ^ ^ ^ - 7 h (WoMaH. a£P)frhl£2>g' 

7c ft ❖ <r>m%lfrh . M'l4fblc^^^Thr- 2 8 6<^ gg'J >^fbli. * o »^ W TBf^-t -5 ^ 
-7*^- -v h KTil: S t #i ^ftT S fc. CaMKIIa^ietLT^Mii'fffcft, ^ 
<n*r + - **ifc®.<r> L ; -v 7 > v ^ 7. t ti . C a MK I I a a* 

SVMJC aMKII (9 h t±lc^«#«jt^0^-tS^I^^«/zft. ii^SIt LT^Thr-28 
6^ff fctlTu S Ti^lC . ^ df - -If v$ '|4 % < o ^ *n||flT*^CaM 
Klla<7>Thr-286 (CaMKII(97)jf^iiThr-287) co g £ 'J > Bffk** ifc^^^Se d o T 
■5<7)ib^f!i?f t5 C t ic k ^ r§£ 'i > H ft » f S -t -y h PhI T'&Z 5j 

^x^ftSo C a MK I I a ^16 a #)!) t; 5: < * o T L J o fc k / ^ J v ?77h77XT' 
tt. «k 7 ZMffilt^^imT'JbZ , 
[ 0 0 4 1 ] 

*HB^^^ttIC aMKIla ^ v M ^fffliic out t , iILt (A) ~ (D) h|B]*f 

[HSfeiW] 

[ 0 0 4 2 ] 



WT\ *^HH<^^v$'ttM C a MK I I a J v 7 -i > M HT, C a MK I I a ) 

•y 7 -A > • v ^ 7. % fFftg L fcHifefll ic o T t&Bfl "t -5 *I€BH XX Z ft <b ^Sfcfll \z «k o T Y5J 
•b PJ1 £ *i £ ^ <?) T* li # v ^> <= 
[ 0 0 4 3 ] 

( H tfe #1 l : ^-r'VTO^n^xf^^h ^fFl) 

0 1 l±. * H JMJ 14 M C aMKIIa ; v 7 A > v ^ 7. </> ft ttS ^ v£ lc ffl v> at iS^ 
? - r -v -f > 7ft % l£BJ? "t -5 III X 3b Z> o m*. _h fc* <b HE IC . ^SttlC aMKIIa ^ -v 
7 >f > v ^ 7. ft ftg <t) /c a6 <r> 9 — Y v t -f > ■ r =i > x h ^ 7 h (targeting construct) . 

aMKIIaJafe^ (wild type allele) . *l IU iffi * & £ jg c: L/cC aMKIIa 
^SiHST (mutated allele) . Cr e U u y tf - -fc? <?> ft ffl lc =k -> T * * v -f ^ > Wttaa 
fK ^ * fill & L C aMKIIa^SIf^f (mutated allele alter Cre recombination) ^ 
flSil%*ft-?ftj|£^ft»c^-*. tk K. X. EV. A. Hl±. ^ftfftNotL KpnU XbaL EcoRV 
. ApaK Hindi I !<?>#JKSf^^lBfgUfi*^-t. 
[ 0 0 4 4 ] 

3fs 5^ - r -y t 1 -f y 7* >£ tc X \t . £ -f . v^X^TrflBj'&^Mv^ -y h C aMKIIa^) 
cDNA^fflut, 7^^TT2ilfitl ( IS '14 *ffl US . ES1B) ^yMDNAv^ 
7')-^x?'J-^>7U 7^xC aMKIIa^)i^V>2 (exon2)^^i?]£-f£T»r 
A" * t# o i?V>2fl> C a M K I I a <t> v$'t£ * 'k T #> 5 4 ; gf^ S . 

> (Lys-42) Kffl^-**t*l*EflJ*#tfX ? y C ^is ftTSf 7' 7 x 3 K ^ 

7 ? -tcff A L fc^k: . ill PH m M t& HI * £1 t (0 1<?>wild type allele#M) > $ h\z 
*f-Y ? — y 7 ^ ff o fc. 

[ 0 0 4 5 ] 

M rf^ n tf F^fflv^fcPCRSlCcfcoT, x 7 V > 2 1*1 <?> Lys-4 2 lzttm~t& 
ttmmm (AAG) tcl^S^S^ipAL (AGO . C A r g - 4 2 ) i:^§Jc7^^a 

^gc^fc (El 1 ^targeting c on s t r u c t#FI» 13*. * W It A £ ft tz Z t 

^Tj^i-) 0 zcr>&MmmA<omt%i$. nmmnco^miz x o xtf o fc. c <^ *^sic j: o 

T. ff fclcBstNlftOPI^^lC «k $ i±£ 3 t 3b* T§ (HI 2 #M) 0 

[ 0 0 4 6 ] 

S <b 1 oxPSC^lJ k:J*£ftfc*:i--*Mx> ftfttia feT ( PGKn e o ) * x 7 v > 2 <^ 3 * ffl 
co >f > h a > |*|(7)Apa IftiJPS^jfe^lff^filc. U x y 7 f 'i T^^AJafST (MC1-DT-A) 
* ffl Ib] ^ iaX tc W A "t § 3 t iz Jc *) . ? - Y v n- i y 7 u y t. h ^ 7 h ^ % $ i± ( 13 
1 <7) t a r g e t i n g c o n s t r u c t # M ) » 
[ 0 0 4 7 ] 

( H f J 2 : o 7 ^ F^ESana^^iA) 

_hlfi ? - r <y -T- 4 y 7n>xF 7 7 h % ^c«ISM L tz'& , M FI^H^H icioT ift^fL 
L . E S ^IHJia ( T T 2 IfflUa) -\<Dx U nnta-y a>l:fflut, 4 18^ 

fflufcX ? 'j — — > 71c J; ot, ^f7^y>ittES^n^-^fy ? T y 7* L , ^ <7> 
yUDNA^PCRS^f^^n^ h ^ [c «fc o T » tfx L . *fcSC 5 2 4 fH <7> n a ^ - <7> 
tf*^. 4 M<7>ffl|q|ffl*&*.#%fflSa8 L fc. ffl IsJffl x 3 o fz t U ^ M it , 13 

1 <7)mu t a t e d a 1 1 e 1 e \z yjk £ ft h . 

[ 0 0 4 8 ] 

±E7^^lc J: 9 # <b ft PB t£ =1 a^-tcov^Tli. *^S^«fe^5><^P C RMW (13 

2 lc^^ fts 0. 29kb<7>Df M") ^t^StEMI^^^k: =k 9 . ^Filc @ ^<^^^**i|A^ ftTv^ 
^ Z t^mULfzo Zco^ % 2M^I%'l4:^n--lcov^T. 7 ^ - * ffl T C r e I 
=1 > tr + — -tf ^ p u r omy c i n N- a c e t y 1 t r a n s I e r a s e ( P a c ) fc^lcxL 7 h n # I — y a > lc 
ioTiAL, J/l^^I H f a. - n v -i y y ■ m tz x 7 'J - — > 7Mc J: o T » C r e U n > 
tf - 4f )b*ip A^ftfcES^n — — *tr-y 7t-v7'L^o ftlb^^J ADNAtPCR 

t -4- -f > 7' a -y h vS IC J: o X ffltff L . C r e U =1 > tf ^ - 4f CO ft ffl \Z «k o T ^ * v >f > 
fifttJUKT $ ft x loxPffi^J^A^^ofcHtt^a— — (H 1 ^mutated a 1 1 e 

le after Cre r e comb i n a t i on#M) . 3 ft «b <r> RS'fct 7 n - > tc o T ^ . SJS. ^^S* 



t*&mfr<7>p c Rmty)^)i&mmn<7)&feic «k o . mmiz a & <?> j& ^ a s ftx^s c 

t % fill a* L fc. 
[ 0 0 4 9 ] 

( HflE0J 3 : ^FMtt^ CaMKHa J 7M>v) T^fFftU ) 

fflifi»}|£^: *) . -i is ^m&l&fcTfrMfeZ *lfc_kiBE S SB <o B§ 14 

7 a - > • -S^vS icttfe o tv)X8 IfflflaSHKlC tM ? n i ? y 3 > f5 : i: IC i •) , 

£ <b lc d <J0^r > 7 ^ ^ x 3$E L tcMH. ESfflU 

i*<^;fie^^ffo-7 r 77 N -?£>£ r^>^'l4MC a M K I I a y -v 7 4 > 7. J 
>b* -?§fc. 
[ 0 0 5 0 ] 

( #IMJ 4 : CaMKIIa J 'yM>v) *<7,f##f- D NA^ >i <vMffi- ) 

_hie^ftlc J: 9 fEtfJ $ ft/c^'IM C a MK I 1 « J v 7 O^^xicouT, ^Sjlfe 
la] II A £ £ 1C «k o X m A 2 ft T -5 C i: * *f > -7* n -y M|f lc ioTtHLto 
* tf> H g* Jf§ * fc* 13 3 £ 7K 2 ft -5 o 



Mtcii. m±m^*y^ (+/+) . fflfB]^fe#<^-7^lc^v^'l4^ C a MK 1 1 a Mfc^fr 
*A§nfc^fD7^^ (+/-) . *B Ir] # <0 >5( 7? ic^SttiC aMKMalfsf 
A$tifc*t7^^ ( -/-) <^B<^ffi^)b^^ft^ftr;ADNAl:tttiiL, t- -f > ^ a 
v V mm ~k ft o fzo {$. m L 7c 7° n - -7* li . ? - r -y T i > 7* n > t. h 7 7 h <d 3 ' MTSt 
s ^nnffi$&\zttm-f& 3 ' 7 = n-7* (3 ' probe) . JkV . 9 - Y v -r- -f > 7* n > 7. h 
7 7 h 7} ft gB x ffl|Bj^^lcitJ^i-^l*|gP7°a-7* (internal probe) <r> 2 ft M X £> S (0 
1#M) o ; A D N A^ftJFflB^ApalT-M^ 3' p r ob e iz «k * #r idtS 0 3 ( 

a) \z, §iJFI^*EcoRVT-^Ii^:. internal p r 0 b e \z «fc § til #3 H >b s [B] HI (b) ic 7^ 5 ft 

-5> o 



(+/+) (a) A p a I digest. T*4. 5kb. (b) EcoRV digest. T* 3 . 6 8 k b <t> y ~? 

> H ft 5 ft -5 <0 tc jht L . ^SttlC aMKIIa ) v 7 4 y * t v 7. ( -/-) l± * 
(a) A p a I digest. T«5. 5kb. (b) EcoRV d i g e s t. X 2. 1 5 kb t iifeT^ffl lUffi A 81 £ * ^ 

•t^m^y h 2 ft £ « ^^n^^7. (i/-) -e a s if^M t * ^ <b ft 

oT3|A^tlTi^C i: ^ ft 7c . 



* 7c . 7-'; ADNA^)P CR(^tflcJ;oT§79X^)lfefi^)as (genotyping) % 
tf o 7c . ^ <r> IS * ib* HI 4 tc 7^ $ ft § „ HI 43 , ( a ) l± . xv;>2w3 ' TS^)^4a 

> rttC^^i-S loxPffi^lJff Ag^7>^«t? 7- 7 7-^ffl^f;P C R«tf ( loxP"PCR) IC «k 

oT. loxPK?lJ<7>*M£*fcffl-f £ 3 IC J: *J . ^Vy^^Ififl^^Lfc^S^fci 
c |b] Hie ^ i" =k v iz. ff4£^^ H 7 7^ (+/+) <7>loxP-PCR^^** 2 2 0 bpT?*>S^lcjN , LTx * 
tv^x ( -/-) t± x 1 0 xPE?!l 7>t¥ A tc Jc o T 2 8 / b p t 4% < & o T „ 



0 4 (b) l±. x 7 V > 2 ft^^^Si>AgB7>^ttt?P C RMt/^BstNIT^JFI^*^ 
fl (PCR — BstNl digest.) t^^hlciv, ^s^^ x iz m fz «:^Br m L T 

(32tC7p-tJc7tc. C aMKilalfif <^iy V> 2^lc#at§ t^BtE^JAAG ( Lys-4 2 
tcfflii) ^AGG (Arg-4 2tcffl^) (^^S) ^iC^-tt^CfclcJ; 9. ff 

fc£BstNlfMKf*l&^»f8Btejb*aj3l-*-'5. ^oT. Ill 4 ( b ) \z^-f£i\z. ff^Mv^ 
7x (+/+) Tli 1 9 4 b p t 9 7bp7> 2 ^<7> ^> K ^ffim-t s <r> iztf L . * t 7 9 x (-/-) X It 
x ff/c 5firBs tNI^JFIS#a^»f^fi^T § § 7c36lc . 131bp. 97bp. 6 3 b p <r> 3 * <r> > H ft* ttS 
Ht5. a -7^7 7. (+/-) t»i±* 19 4b p. 131bp. 9 7b p. 63 b p <D 4 * <7> ^ > K 6*M T 

[ 0 0 5 5 ] 




[ 0 0 5 2 ] 



[ 0 0 5 3 ] 



[ 0 0 5 4 ] 



£ <b (c, i ^ y > 2 rt^MS^Ag^^RtJ P C R jgiKj ge?U tti^Sts: 
t ic Jc ») x A*>fiii8*fr o fc. * <z> Jjg * fc* El 5 lc^2 *i£„ if (wild type 

) -?l±Lys-42K:ffl^-*<5fi*Efll (AAG) . * ^ ^ ^ X ( h omo z y g o t e ) T It Ar g-4 2 tc ffl 
-*<5fi*Efll (AGG) . ^^nv^x (heterozygote) TMi AAG AGG<?> Efll fc*iftfe L T 

& z t h* a. ff at is t- § fc. 

[ 0 0 5 6 ] 

iX ^ ^ X IS <?> * t ^ * — K * ffl T . ^ i X ? > 7*D 'V MC J; § IS L ^ Wf||T 

^tf oto *tf>*g*;to*EI 6 lz^2 tiS. C a MK I I a icJff g ft ic jx J£ -5 J/t # »c «k S^tJH 
TMi. tufi^ (forebrain) » TUS (cerebellum) « tc . ff^M (+/+) x * t v ^ * (-/- 
) ffi T* . C a M K II a S B u ^ ^ tc bh «b ft- & m it U #> <b ft & ft- o ( IB] 0 _h ) . 
ft-<b. lT5;r^gl^<^3ifeTf^f / FtcJ:oT. C aMKIIaie^Mb^ilCligU 
^ £ * C i: ft*Bfl <b ft- i: £ o fc. 3 <b tc . C aMKII^t 7-o^^^^-'V b 

xfflT\ ^f&Bltcm&lS#>'bft#ft-o £ (la] HIT) . 

[ 0 0 5 7 ] 

YK\z . 7^Ai^* t y^-F$flv^T, iff S 83 & ^ 7' K * H tc J: £ C a M K I 1 <7) S 
ttPJ^^ff o fc. ^<7>*S*. HI 7 tc^-t «k 7 tc. C a MK I 1 a ft* 0 tc it ^ T ft ft T £ hO 
UStCftOTti. ^^nv^T. (+/-) , fctv^* (-/-) Tti. m±m (+/+) fcifc^T 
. * ft ft 1 1 . 5% ( #3 7 fij ) . 3 8. 8% ( m 4 31 ) v$'tt L ft-l&a6 <b ft * ft- o 7c . * =e v ^ 7. 
tc ft £ ft U '14 l± . C a M K I I (9 tc =k § <fc </> t % *_ <b ft -5 . 
[ 0 0 5 8] 

— ^\ C a MK I I (9 ft* a £ ifc^T '.MB lc *JV* T ft, 0 8 tc ^i" J: 7 lc. ff^ 

M . -^f P7^x, * v ^ x x* s t ^ ir vl^'tt tc m i)*U#> h ft * o 7c . tafe o T . m fx 
Tlz^m&mALtzC aMKIIatt, ~f a -r- >f > ^ - -If vUtt * * v^Sttl i: # ^. 
<b ft § . 

[ 0 0 5 9 ] 

W ft^ «b x C aMKIla ^ -v 7 4>7^^T!i, C aMKIIa<7>gfiU 

;U T'WMli i5 (JiE^lC 7cftT ft*. 7° n ^ -f > ^ ^ - -fc?^'l±<7> * ft'JlJK© IC vi^ 

[ 0 0 6 0 ] 

( HWJ 6 : C aMKIla ; v 7^>^ r 7 7.<^^^. ^^>|s ) 

^■^ u x IB] ± <jo ^ S£ ic «k o ^ ft 7c ^ x 9 3 IZE^itlS^M t '|4giJ<5Ol0^^^^f 

[ 0 0 6 1 ] 
[^ 1 ] 





homo 


hetero 


wild 


total 


male 
female 


9 (20.5%) 

1 0 (20.4%) 


26 (59.1%) 
24 (49.0%) 


9 (20.5%) 
15 (30.6%) 


44 [47.3%] 
49 [52.7%] 


total 


1 9 (20.4%) 


50 (53.8%) 


24 (25.8%) 


93 [100%] 



[ 0 0 6 2 ] 

ft 1 \z jjk-f =k 7 tc . ^fn79X^|^S, * t X ft*^- ii-?*lJft 4 7><?> 1 



izmA$ fLtzmfc^^m s # i± tft 4& <*> aj £ . ±n\z mm&w*5-z.%\-> z t & t> & >* tz . 

$ h \z . ir x x > x 60 gij t e I? IS] it i* o T- *> o o 
[ 0 0 6 3 ] 

^HBH^^F^ttM C a M K I I a ) v ? A >M%Hte =k VRI >> v 9 A >*fflJ®li. C a MK I I 
a co~7°u -i — -If 44 Stele »W 3 tlTv^coT*. fiOMLfckif*). =k 9 

ffstt^^ui^isfiu (xaifflfla) ht> • iett^Bw. t a, ^ a, nap? 

[ El ffi IB * £ i£ HH] 
[ 0 0 6 4 ] 

[0 i ] ^?tm<vmi&miz&z> ^rn^rn c a m k i i « ; -v * > ■=? ^ x^fFtt ic m o 

[0 2] 1 mmumiz «k *) . if fc*:Bs t N I §(l Pfl 81 « tfl $r g& ft £ £ d t *^t0"e 

[03] (a) (b) li. y ; ADNA^)^^f>^n 7 hiffil^^tHT^So 

[04] (a) (b) ft, r^DNA^PCRfS#f^*t^t0T?*5. 

[15] x - ? ^> x > ric Jc 9 x j&^K^A<^*to*ii.iifflliSLfcJlS**^-*e|-e 

[0 6] C aMKIIie^)fllt, ^7iX?>7'o7 hSlcJ: »)lff Lfcil^^t 

El T* £ o 

[07] ituH^<b<7>* t 'J V fcfflv^fc C a MK I ItSttEJSJfg**^-* ^ 7 7 
[08] 'hm fc> <b <?> * t * - h * m ^ tz C a M K I I ^ttPJ ^ISS^TKf r 77T*i 



m^] mm 
i ] 



targeting construct 

(CaMKIIa K42R, 
K[AAG]-->R[AGG]) 



N 
i_ 



BSK 



wild type allele 

(CaMKIIa) 



mutated allele 

(CaMKIIa K42R, 
K[AAG]-->R[AGG]) 




K42 (wild type) GC CAAG ATT 

Lys 

I 

I BstNl site 

K42R (mutated) G bCAGGl ATT 

\ Arg / 

\ / 

\ / loxP 
exon2 



K 



W/ \H 



XEV A 
i i i 



PGKneo 



EV X N 
I ii 



/ 



H 



exon2 



/ 



/ 



/ 



/ 



1 

K 


XEV A 


A 
i 


/ 

EV XH A 








m 3' probe 




H 


4.5 kb 



p i internal probe 



3.68 kb 



exon2 
* 



loxP 



XEV A 
■ ■ ■ 



PGKneo 



EV XH 

J LJ_ 



H EVEV 



mutated allele after 
Cre recombination 

(PGKneo-deleted) 



K 



exon2 loxP 



XEV A 
i i i 



T 

H 



EV 
J 



XH 



A 

-L. 



r 

EV 



m 3' probe 



5.5 kb 



internal probe 



2.15 kb 



K[AAG]— >R[AGG] 

I 

[BstNl] 



BstNl 

l 


exon2 








upper primer m 


0.29 kb 


H lower primer 



0.1 kb 



BstNl 

0.19 kb 



K42 (wild type) 



0.1 kb 0.06 kb 0.13 kb 



K42R (mutated) 



[B31 



(a) 

Apal digest <-~ 3 1 probe 



+/+ +/- -/- 




5.5kb 
4.5kb 



(b) 

EcoRV digest.<— internal 

probe 

+/+ +/- -/- 




3.68kb 



^ 2.15 kb 



[0 4] 



(a) (b) 

genotyping (loxP-PCR) PCR --> BstNl digest. 




+/- +/+ +/+ +/- -/- +/+ -/- +/. ./- +/- +/+ +/- -/- +/- 



im 5 ] 



wlti type heterozygote homo zygote 

Lys Lys + Arg Arg 

ATGCT gcca AGaTTAT ca a at gct gccaHgattat caa atgct gccaggattat ca a 
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